Background
Forensic psychiatric patients present challenges to treatment providers due to their complex problem constellations, with major mental disorders in combination with criminal behaviour and psychosocial problems (1-5). The pronounced vulnerability of this patient group can be seen in increased mortality and suicide risk when compared to the general population (2, 6, 7) .
The risk of criminal recidivism among forensic psychiatric investigees (8) and patients (9) is elevated, albeit at a modest level when compared to offenders in prison (10) . Recidivism rates of 4% to 15% have previously been reported for forensic psychiatric patients (9, (11) (12) (13) .
However, a recent long-term study on mentally disordered offenders revealed that differences between sanction groups become non-significant over time, with a long-term recidivism rate of 47% in a population based Swedish cohort of mentally disordered offenders (14) .
The most prominent risk factors for criminal and violent recidivism are similar among forensic psychiatric patients, offenders in prison and the general population; early-onset antisocial behaviour, substance use disorders, and personality disorders (4, (15) (16) (17) (18) .
Furthermore, previous studies have shown that early childhood adversities such as mental disorder and substance use in a first degree relative as well as psychological and physical abuse are also significant risk factors for violent behaviour in adult life (17, 19) .
Major mental disorders carry an increased risk for criminal recidivism (20) (21) (22) ; however, this risk increase has been debated as to whether it is due to comorbid substance use disorders (23) . A subgroup of high-risk offenders has been identified both in general populations (24, 25) and among forensic psychiatric patients (26) , characterized by an early onset and a persistent offending pattern. The evidence that the pathway of offending behaviour is important to consider in both assessments and preventive interventions, regardless of psychiatric comorbidity such as psychosis, is mounting (27) . 10 -year follow-up study of mentally disordered offenders In consideration with the differences in legislation between countries, further knowledge on the characteristics of forensic psychiatric patients in the Nordic countries is needed in order to tailor the much needed mental health treatment interventions and criminal preventive efforts directed towards this group.
Aims
The general aim of this paper is to give a detailed description of a total cohort of offenders sentenced to forensic psychiatric in-patient treatment in Sweden and to report rates of general and violent reconvictions at a 3-10 years follow-up. More specifically, the study aims to; (1) describe background and clinical characteristics of the cohort, (2) analyse associations between baseline risk factors and recidivism in general and violent crime and (3) test the predictive validity of identified risk factors of recidivism in general and violent crime.
Material and methods

Forensic Psychiatric Treatment in Sweden
According to Swedish legislation, a court-ordered pre-trial forensic psychiatric investigation (FPI) is a prerequisite for a sanction to forensic psychiatric treatment and is therefore required for all offenders who may have a mental disorder severe enough to meet the medicolegal definition of severe mental disorders and who have been found guilty of a crime severe enough to warrant a prison sentence. The FPIs are conducted by teams consisting of forensic psychiatrists, psychologists, social workers and nurses. In some cases a minor forensic psychiatric screening report (FPSR) carried out by a forensic psychiatrist alone, is sufficient.
Further descriptions of the Swedish criminal system and forensic psychiatric treatment have previously been published (5, 28) .
Based on the risk assessments in the FPIs/FPSRs, the court decides if the forensic psychiatric treatment shall be combined with a restriction order -special court supervision (SCS). When the risk is assessed as high, the care is combined with SCS meaning that a county administrative court decides on all privileges, including discharge. When care is given without SCS, the chief medical officer decides on privileges and discharge. Thus, forensic psychiatric treatment in Sweden is not time-limited, as discharge is stipulated to depend upon progress. 
Forensic psychiatric follow-up studiesthe Malmö cohort
Clinical assessments
Psychiatric diagnoses for Axis I and II according to the Diagnostic and Statistical Manual of Mental Disorders 4 th Edition (DSM-IV, (30)) were set using semi-structured interviews, generally by the SCID I (31) and the SCID II (32), by senior consultant psychiatrists (Axis I) and clinical psychologists (Axis II). In the FPSRs, the personality disorder diagnoses were set in clusters and hence, statistical analyses of specific personality disorders were not feasible. 10 -year follow-up study of mentally disordered offenders Subtypes of diagnoses were collapsed into broader categories according to the headings of DSM-IV (30) in order to enable statistical analyses.
Psychometrical assessments of cognitive function (Synonyms, Reasoning and Block tests (SRB) (33), Raven's Progressive Matrices (34) or Wechsler Adult Intelligence Scales-Revised (WAIS-R) (35)) were only performed at the FPIs and due to the severe clinical conditions only a proportion of the patients (n=58, 60%) were able to participate in these investigations.
Risk measures
The HCR-20 (36) is a 20-item risk assessment checklist developed for the purpose of assisting the structured clinical judgment in violence risk assessments with items rated on a three-point scale (''not present'' to ''definitely present''). In this study, only the 15 historical and clinical items of the HCR-20 were rated and used independently as well as a total score, since the risk management items could not be rated due to their focus on individual treatment and management plans that not yet had been developed. When an item had been omitted in the HCR-20, the mean score was calculated and assigned to that item. It should be noted that this procedure does not correspond to the clinical procedure recommended for use of the HCR-20, and that the current ratings must be seen in light of these limitations that was due to the setting of data collection.
The Hare Psychopathy Checklist-Screening Version (PCL:SV, (37)) was used for assessment of psychopathic personality traits. The PCL:SV is a 12-item rating scale, highly correlated with the 20-item full version (38, 39) . The items are scored from detailed descriptions in the manual and rated on a three-point scale (0 =does not apply, 1 = may apply or in some respects applies, 2 = does apply) measuring the interpersonal, emotional, and behavioural aspects of the construct of psychopathy. When no more than one item at the PCL:SV had been omitted, 10 -year follow-up study of mentally disordered offenders 8 a score was assigned according to the PCL:SV manual (37). In one case the PCL:SV assessment was missing two items and was therefore omitted.
Only participants who had undergone a full FPI were rated with HCR-20 and PCL:SV, and in most cases this had been performed by the original FPI team. In cases where ratings were missing (n=25), these were performed retrospectively based on information from the forensic psychiatric investigations and on extensive file and register reviews in each case.
Follow-up data collection and measures
The 
Statistical analysis
Fisher´s exact χ 2 -test was used for group comparisons in dichotomous variables and Mann-
Whitney U test for continuous variables as data was not normally distributed. All statistics were calculated using anonymized data, using two-tailed p-values. Due to missing data for some variables, the percentages given are based on the valid percentages. To measure effect size, Phi scores for Fisher´s exact χ 2 -test and r-scores for Mann-Whitney U test are presented. 
Ethical considerations
This study was approved by the regional ethical review board in Lund (64/2007) . Since the study is register-based, consent was not considered necessary as it would not be possible to contact most participants due to the length of time that had passed after finishing treatment and because contact could pose a risk to vulnerable subjects with mental health and/or legal problems.
Results
Background and clinical data
As can be seen in Tables 1 and 2, this cohort was predominantly male and two thirds (n=84, 67%) received treatment with SCS. Approximately half of the cohort (n=64, 51%) had a migration background, defined as either having one or both parents from another country than 10- year follow-up study of mentally disordered offenders 10 Sweden or as having migrated to Sweden themselves. The majority of the index crimes were of violent nature (n=105, 84 %). A majority of the cohort (n=78, 65%) was previously registered as offenders and approximately one third of the cohort (n=41, 34%) had been convicted of more than five crimes previous to the index crime. In total 41 patients (34%) had committed violent crimes prior to the index crime.
The number of assigned Axis I mental disorders varied from zero to eight per patient. Fifty patients (40%) had one solitary Axis I diagnosis, but the majority, 58% (n=72), were assigned two or more diagnoses and 28% (n=35) had three or more diagnoses. Three patients (2%) had no Axis I diagnoses. A small proportion of the cohort -11 in total, had a neurodevelopmental disorder. Three patients (2%) had ADHD, another three (2%) had autism spectrum disorder and two (2%) had both diagnoses combined. The three remaining patients (2%) had other neurodevelopmental disorders.
Personality disorder diagnoses are presented in clusters; 34 (27%) patients had one or more personality disorder diagnosed, most commonly in cluster B (n=20, 16%). Thirty-three patients (26%) had made one or more suicide attempts previously and 9% (n=11) made one or more suicide attempts during their in-patient stay (this number includes four completed suicides). Seven patients (6%) died during follow-up. 
Associations between background and clinical variables and recidivism in crime
A total of 30 patients (24%) relapsed in any form of criminality during the follow-up period and out of these a partition, 16 (13%), relapsed in violent crime. Univariate analyses of background and clinical data were made to identify variables associated with recidivism in general and violent crime and these results are presented in Table 1 and 2.
Predictors of general and violent recidivism
In the Cox regression analysis, several background variables were significantly associated with the risk of general recidivism, while no clinical characteristics reached significance (Table 3) 
Discussion
Forensic psychiatric patients are sometimes described as "the triply troubled" (42) since they present with the combination of psychiatric symptoms, violent behaviour and substance use disorders. Substance use has been linked to several negative outcomes in convicted populations, e.g. higher rates of reconvictions (43) , heavier psychiatric burden (44) and higher mortality (45) and is one of the most important risk factors for criminal recidivism (23, 43, 46) . Half of the patients in the cohort (n=60, 48%) met the criteria for substance use disorder, yet it was neither associated with nor predictive of recidivism. Degl'Innocenti and colleagues found that 63% of Swedish forensic psychiatric patients had a previous history of substance use (47). These figures included cases were the full criteria for substance use disorder were not met, which might explain why their prevalence was higher. In this study, the low base rate of recidivism might, at least in part, account for the lack of association between substance use disorders and recidivism.
A higher frequency of neurodevelopmental disorders would have been expected as there is strong evidence for the link between neurodevelopmental disorders, conduct disorder and violent criminality (48) . Recent studies have found these disorders to be clearly overrepresented in forensic populations (49) (50) (51) . However, the Swedish penal system did not include neurodevelopmental disorders in the medicolegal definition of severe mental disorders at the time and thus, they were not of immediate focus during the FPIs. In hindsight, symptoms of neurodevelopmental disorders may have been attributed to other diagnoses such as personality disorders.
Thirty patients (24%) relapsed in any crime and out of these, 16 (13%) relapsed in violent crime. This recidivism rate is in line with the results from other long-term follow-up studies of mentally disordered offenders and patients discharged from special hospitals where 10-year follow-up study of mentally disordered offenders 13 reconvictions typically vary as a result of the length of the follow-up period (9, 10) . In a previous five-year follow-up of a smaller group of forensic psychiatric patients compared to a group sentenced to prison, 15% in the psychiatric group relapsed in any criminality and 11% in violent criminality (28) . Reconvictions were significantly more common in the prison group yet the authors showed that relapse rates were highly dependent on individual characteristics as well as on level of supervision. The present study confirms this; the absence of SCS was highly predictive of recidivism in both general and violent crime which strengthens the conclusion that Lund and colleagues made (28) ; the level of supervision is important in modulating risk for recidivism and could be an important protective factor against recidivism. In a previous study on the same cohort, the SCS has been shown to be correlated to up to five times longer in-treatment time compared to patients treated without SCS (29) .
Considering risk factors for recidivism, the current study confirms the important family and early onset risk factors suggested in prior research (9, 17) . As shown by several studies (52-54), childhood adversity is a good predictor of criminality in later years. These environmental risk factors correlates with neurodevelopmental disorders (24, (55) (56) (57) and when combined with an early onset of antisocial behaviour, in the form of conduct disorder, they constitute a strong developmental background of chronic criminal behaviour (58, 59) . The UPPRÄTT study does not contain detailed information on childhood disruptive behaviour disorders but age at first sentences crime was clearly linked to criminal recidivism. Previous criminal and aggressive behaviors have consistently been identified as one of the best predictors for new crimes (17, (60) (61) (62) . In addition, we know that disruptive behaviour disorders are important developmental precursors of cluster B personality disorders (mainly borderline personality disorder and antisocial personality disorder) (3, 49, (51) (52) (53) (54) . In the current study, this cluster of impulsive personality disorders was clearly linked to recidivism, both in general and in violent crimes, which is line with previous studies (4, (16) (17) (18) .
The link between major mental disorders, particularly psychosis, and violence that has been shown in previous papers (1, 46, 63) was not apparent in the present study. The debate of whether or not psychosis is predictive of violence is continuing and previous epidemiological studies showing that the elevated risk of offending in patients with psychotic disorders are attributable to the concomitant substance use (17, 46) are challenged. A recent study showed an association between psychiatric disorders, particularly psychotic and bipolar disorders, and violent reoffending, not accounted for by substance use disorders (64) . In the present study, all patients were under surveillance and received medication regularly, which, as in accordance with findings in previous research (65) , may have lessened the risk of recidivism due to some mental disorders.
The GAF scores estimated at the time of the FPI predicted recidivism in violent crime. Low GAF scores indicate a low psychological and social functioning and this combined with a potentially chronic major mental disorder indicates that the functioning level is at risk of being continuously reduced. In line with this, a large proportion of the cohort had no occupation (n=115, 94%), and a significant proportion of the recidivism groups had a poor financial situation (n=11, 37% in general recidivism, n=6, 38% in the violent recidivism group), further affirming the vulnerability and societal marginalisation that these patients face.
Finally, the lack of associations between criminal recidivism in this group of forensic psychiatric patients and measures commonly used in risk assessments need to be commented upon. There might be several explanations to the lack of association between recidivism and the PCL:SV, that otherwise is well established as a predictor of criminal recidivism. One explanation could be the rather low rate of recidivism in the cohort; it's a well-known fact that the lower the rate of the outcome that is to be predicted, the lesser is the chance to successfully identify predictors. Another possible explanation is that our cohort differs in demographic characteristics from those that have been used in the original validation of the PCL:SV. For example, the samples used in Cooke and colleagues (39) contained a majority of non-psychiatric participants. The importance of such differences have been highlighted in a meta-analysis, since its results implied that the more different the tested sample is from the original validation sample for an assessment tool, the weaker is the predictive validity (66).
Previous research has also shown that only a limited number of the items in risk assessment measures contribute to the predictive validity (62) . Thus, it might be possible that the here identified predictive variables "possessed" all the predictive accuracy and thereby made it impossible for the risk assessment measures to explain any of the variation in recidivism.
Furthermore, as described in the methods section, the HCR-20 was not used as a clinical risk assessment tool but only used in a 15-item version (historical and clinical variables). Thus, conclusions on the predictive validity of the HCR-20 cannot be drawn from the current study.
Conclusions
The strength of this paper is that it confers baseline and follow-up data of a cohort containing all cases sentenced to forensic psychiatric in-patient treatment in a defined geographical area and time, which makes it representative for comparison with other studies of forensic psychiatric patients. The size of the cohort is the greatest limitation and hinders stronger predictions. The principal findings are that signs of childhood adversities in conjunction with early debut in criminality are important risk factors for general criminal recidivism, and thus key variables in predicting future criminal behaviour. The protective element of a restriction order suggests that the risk of recidivism is strongly related to the level of supervision as all patients in the cohort, regardless of SCS, had low functioning levels and were given court 10- year follow-up study of mentally disordered offenders 16 ordered, involuntary treatment on the grounds of a major mental disorder. No diagnosis was proven to be either a risk factor or a predictive factor for recidivism, with the exception of cluster B personality disorder which reached borderline significance. This problem constellation might actually conceal neurodevelopmental diagnoses, which at the time were not highlighted in practice as much as they are now. The absence of a presumed higher prevalence of neurodevelopmental diagnoses is a limitation of this paper and as previous papers have shown (68), there is a need to further address the possible presence of neurodevelopmental disorders in forensic psychiatric settings.
One important limitation of the current study is that the ecological validity (69) has not been entirely accounted for in the analyses of risk factors. This hampers the conclusions that can be drawn from the results, since forensic psychiatric patients are subject to intensive treatment efforts that strive to refrain them from committing new crimes. Nevertheless, the presence of a restriction order in the form of SCS, and its value as a protective factor against recidivism, in some way taps into ecological validity by accounting for some of the context of the followup. Studies accounting for the effect of received treatment on risk of recidivism in forensic psychiatric patients are needed.
Future studies of this cohort will continue with follow-up times ranging up to 15 years with focus on recidivism, to further address the heightened risks of relapse in crime in the forensic psychiatric population. Results from somatic assessments and functional neuroimaging investigations will be analysed and presented with the overall aim to provide in-depth information of the longitudinal psychiatric, somatic, neurofunctional and criminological characteristics of forensic psychiatric patients. 10-year follow-up study of mentally disordered offenders
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